cates that antimicrobial resistance in H. pylori is the consequence of mutations located on the bacterial chromosome. 4, 5 However, genetic exchanges seem to be numerous between different strains of H. pylori and therefore the possibility of transmission of resistance does exist. 4 Plasmid has also been identified in H. pylori, and conjugation can contribute to DNA transfer between clinical isolates. 6, 7 Integrons are widely distributed among bacteria, which are strongly associated with resistance in plasmids and/or bacterial chromosome. The presence of the class 2 integron was found in 15 of 40 different H. pylori strains in a previous study. 8 Although the high rate of East Asian-type cagA, intact cagPAI, virulent vacA genotypes, and the intact long-type dupA in H. pylori was reported in a littoral region of Northeast China with the high risk of gastric cancer, 9 there is currently no report about the relationship between virulence marker and genetic characterization of antimicrobial resistant strains of H. pylori. This study was conducted to evaluate the cagA status and genetic characterization of MTZ resistant strains of H. pylori in this region. Then, E-test stripe was placed on the plates to incubate in microaerophilic conditions at 37 0 C for 72h. The assay was strictly performed and results were interpreted according to standard criteria, 11, 12 and all tests were performed thrice. Genomic DNA & plasmid DNA extraction: After bacteria were harvested, genomic DNA and plasmid DNA were isolated in all isolates by using bacterial genomic DNA extraction kit (DV810A, Takara) and Plasmid Purification Kit (D821A, Takara), respectively. The assay was strictly performed according to manufacture's protocol. Extractions were electrophoresed in 1.0% agarose gel and visualized by staining with ethidium bromide under short UV light.
METHODS

Patients
PCR amplification & cloning of rdxA & frxA genes:
The rdxA and frxA genes were amplified in MTZ resistant isolates using PCR with the specific primers (Table-I) as previously described,
13
The following protocol was used to amplify the two genes: initial denaturation for 5 min at 94 0 C. After PCR amplification, the amplified PCR products were electrophoresed in 2% agarose gels and examined under UV illumination. DNA sequencing of the amplicon was determined by Life Technologies Corporation. PCR for analyzing classes 1, 2 and 3 integrons status in H. pylori: The presence of classes 1, 2 and 3 integrons was analyzed in all isolates obtained in this study by using genomic DNA extraction. Three pair primers were used to obtain the converse regions sequence of the three classes integrase genes respectively, while the variable region of the integrons were determined with another pair primers.
14 Using the internal primers for the class 2 integrase gene, amplification reaction to detect the presence of class 2 integron was carried out as previously described. 8 All primers are listed in Table- The premature truncation of FrxA in nine MTZ resistant strains was caused by frameshift mutations due to nucleotide deletion, including one strain at position 54 as previously reported. 15 In fifty-five MTZ resistant isolates FrxA contained missense alterations induced by nucleotide substitutions.
Nine MTZ resistant strains exhibited no amino acid substitution with nucleotide substitutions (nonsense mutation). For fifteen isolate, there were no specific changes in the frxA gene as compared with variations in those from reference strains.
When all the 172 H. pylori isolates were screened for plasmids by electrophoresis, one isolate (0.58%) without antimicrobial resistance was found to harbor plasmid. None of Class 1~3 integrases gene was detected in the studied isolates using the primers, including the internal primers for Class 2 integron. The integrons variable region analysis identified the 172 isolates, and 8 kinds of sequence were found by PCR and sequencing them. The sequences of amplicons were compared with deposited sequences in the GenBank nucleotide sequence database, and were identified as non-specific amplicon.
The MTZ resistance rates of H. pylori are from 50% to 100% in developing countries. In the study we reported the resistance to it was 51.16%, which was higher than that in some certain areas and countries, 16, 17 but lower than that in Iran (95%) and Egypt (100%).
18,19
The resistant mechanism of MTZ in H. pylori is based on the mutations of rdxA and frxA genes as reported, 15 and the patterns of variation in rdxA and frxA genes were highly diversified. Meanwhile, plasmids frequently carry antibiotic resistance encoding genes in many pathogenic bacteria, and different positivity for plasmids in fresh clinical isolates of H. pylori has been reported subsequently. 20, 21 Virtually nothing is known about the significance of plasmid presence in H. pylori including their possible role in the antimicrobial resistance. Our study showed that the carrier rate of plasmid in H. pylori was lower (0.58%) than in other region. 20 Integrons are specialized genetic elements frequently carrying gene cassettes mainly encoded antibiotics resistance genes, usually located on plasmids. There are three classes integrons involved in bacterial resistance, and class 2 integron emerges with high carrier rate (37.5%) in clinical isolates of H. pylori as reported. 8 In this study we have analyzed the presence of class 1, 2 and 3 integrons from 172 H. pylori strains isolated from the gastric mucosa of Chinese patients. None of Class 1~3 integrases gene was detected in the studied isolates, even though in the isolate with the plasmid.
cagA-negative H. pylori strains tend to acquire MTZ resistance in vitro, and absence of cagA might be a risk factor in development of MTZ resistance.
22
As previously reported, 9 all of H. pylori isolated from the region posses with cagA-positive strains and cagA 3' variable region of most H. pylori strains was East Asian-type in this region. We believe that the variation of cagA 3' variable region in the region is best explained by genetic recombination. Intriguingly, most H. pylori with Western-type cagA 3' variable region were MTZ resistant in the study. The mechanism for this might be explained by high activity of the genetic recombination in H. pylori with West-type cagA 3' variable region.
In conclusion, a high frequency of MTZ resistance in H. pylori strains was found in the region at high risk of gastric cancer. Bacterial chromosome mutations in the rdxA and frxA gene still contribute to the high-level MTZ resistance. Most H. pylori with Western-type cagA 3' variable region were MTZ resistant in the region. It indicates that H. pylori strains characterized with West-type cagA 3' variable region tend to acquire MTZ resistance in the region. 
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